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The effect of thermal processing on PS304, a solid lubricant coating, was
investigated. PS304 is a plasma sprayed solid lubricant consisting of 10% Ag and 10%
BaF; and CaF in a eutectic mixture for low and high temperature lubricity respectively.
In addition, PS304 contains 20% Cr,0; for increased hardness and 60% NiCr which acts
as a binder. All percents are in terms of weight not volume. Previous research on
thermal processing (NAG3-2245) of PS304 revealed that substrate affected both the pre
and post anneal hardness of the plasma spray coating. The objective of this grant was to
both quantify this effect and determine whether the root cause was an artifact of the
substrate or an actual difference in hardness due to interaction between the substrate and
the coating. In addition to clarifying past research developments new data was sought in
terms of coating growth due to annealing.

The current research project has shown that the apparent post anneal hardness is
actually reflecting to a certain degree the hardness of the underlying substrate in the as
sprayed condition. Samples spray coated with varying thickness from 0.05” in to 0.20”
were hardness tested in this round of research. The thicker the coating the less substrate
affect was seen in both the pre and post anneal samples. The hardness appears to
approach an equilibrium value in the pre-anneal condition independent of substrate, fig.
1. The results in the post-anneal condition are not quite as clear with apparent coating
hardness increasing with increasing thickness on the $S304 while doing the opposite on
X750, fig. 1. This anomalous behavior may be due to the coating growth described
below. Post-anneal we are probably seeing a combination of the coating hardness, the
substrate hardness and the growth layer hardness. This will be investigated utilizing a
micro-hardness tester in the next round of testing. All current hardness measurements
were made on the Rockwell B scale.

Coating growth was found to be a function of substrate, time at temperature and
coating thickness, figs 2 and 3. It is postulated that a diffusion reaction mechanism is
occurring. On a substrate of Inconel X750 as the coating thickness increases the %
coating growth decreases for all thermal processes. On Stainless 304 substrates the %
coating growth is increasing approximately linearly with respect to coating thickness
until the annealing temperature is raised to 1200F. At 1200F the coating growth initially
increases with coating thickness then falls off as the thickness is increased further. It
would appear that there is a minimum temperature for reactant (Oxygen?) diffusion and a
maximum diffusion depth based on time at temperature. Additional investigation into
these phenomena will also be done during the next round of testing.

In addition to the previously described results thermal processing effects on
adhesion were also investigated. Results of this research are contained in NASA Tech
Memo 2001-210944. The abstract of this report is attached.

The hardness and coating growth data are being consolidated into a paper that will
be submitted for publication in Tribology Transactions and presentation at the STLE
Annual Meeting in 2002.

No inventions were developed under the auspices of this research grant.
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Fig.2 Coating growth on Stainless 304
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Fig. 3 Coating growth on x750
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